The recurrence rate of flux transfer events (FTEs) observed near the dayside magnetopause is discussed. A survey of magnetopause observations by the ISEE satellites shows that the distribution of the intervals between FTE signatures has a mode value of 3 min, but is highly skewed, having upper and lower decile values of 1.5 min and 18.5 min, respectively. The mean value is found to be 8 min, consistent with previous surveys of magnetopause data. The recurrence of quasi-periodic events in the dayside auroral ionosphere is frequently used as evidence for an association with magnetopause FTEs, and the distribution of their repetition intervals should be matched to that presented here if such an association is to be confirmed. A survey of 1 year's 15-s data on the interplanetary magnetic field (IMF) suggests that the derived distribution could arise from fluctuations in the IMF B z component, rather than from a natural oscillation frequency of the magnetosphere-ionosphere system.
INTRODUCTION
Flux transfer events (FTEs) are characteristic signatures in the magnetic field observed by satellites close to the dayside magnetopause. They were discovered in data from satellites close to the magnetopause by Elphic [1978, 1979] and, independently, by Haerendel et al. [1978] . Subsequently there have been a large number of case studies of these events [Paschmann et al., 1982; Saunders, 1983; Farrugia et al., 1987a Farrugia et al., , 1987b Farrugia et al., , 1988 A limitation of the magnetopause observations is that we cannot determine the event dimension along the magnetopause, in the direction perpendicular to the event motion. However, this can be done from ground-based imaging and radar systems: because the ionospheric magnetic field (Bi) is effectively constant, it follows that if we can estimate the area of the region of newly reconnected field lines in the ionosphere (Ai.), we know the magnetic flux reconnected during the event (F = B i Ai. ). Hence, if we can define the ionospheric signatures, we can evaluate the contribution of FTEs (F/c, where 'c is the event repetition period) to the average dayside reconnection voltage and to the consequent transfer of mass, energy, and momentum from the solar wind to the magnetosphere. Initial studies of this type indicate that bursts of enhanced reconnection (i.e., FTEs) can be major, and possibly the dominant, mechanism of this solar wind-magnetosphere coupling [Lockwood et al., 1990a, b] .
In the absence of sufficient combined ionospheric and magnetopause observations, a method often used in attempts to identify ionospheric phenomena which may be associated with magnetopause FTE signatures, is to search for quasi-periodic events during southward IMF, with a mean repetition period close to that for the magnetopause signatures 
ANALYSIS
In this paper, we investigate the repetition interval of magnetopause FTEs and the variability of the IMF B, component using statistical surveys of two data sets.
Magnetopause Data
The magnetopause data employed here were obtained by the magnetometers on board the ISEE (International Sun-Earth Explorer) I and ISEE 2 spacecraft. These data were accrued in the periods October 24, 1977 -January 2, 1978 and July 5, 1978 -December 20, 1978 and a pass on September 11, 1979. This is the same data set as employed by Rijnbeek et al. [1984] in their statistical survey. Typically, the ISEE spacecraft were close enough to the magnetopause to observe the FTE signatures for periods of 1 hour about each magnetopause crossing. A total of 172 magnetopause passes are included in this survey, which only includes data for magnetic local times of 06-18 hours.
IMF Data
The IMF data were all recorded by the magnetometer on the IMP8 spacecraft when in the solar wind, upstream of the Earth's bow shock. 
The Distribution of lnter-FTE Intervals
The magnetopause data were sorted, depending on whether the satellite was in the magnetosheath (S1 in Figure 1 ) or within the magnetosphere (S2). The FTEs were defined using the criterion employed by Rijnbeek et al. [1984] . However, we lowered the arbitrary minimum duration of 1 min employed by Rijnbeek et al. detect an FTE very close to the boundary is because the timedependent reconnection models predict loops of newly opened field lines giving field lines which bulge away from the current layer to either side. However, at the center of the current layer, the only signature would be the boundary normal field threading the magnetopause (which cannot be determined because the boundary orientation is not known with sufficient accuracy). The signature we should detect at this location is the presence of accelerated ion flows, produced as particles cross the rotational discontinuity in the field [e.g., Gosling et al., 1990]. However, these particles tell us only of the existence of ongoing reconnection; they do not tell us about the rate of reconnection. Hence the term "quasi-steady" reconnection is often misused: the detection of accelerated flows over a prolonged period tells us that there is "quasi-continuous" reconnection, not that it is steady in rate.
A total of 621 FTEs were identified, which yielded N = 341 inter-FTE intervals with the spacecraft remaining to one side or other of the magnetopause. Of these, 217 were with the satellite in the magnetosheath, and 124 were with the satellite in the boundary layer, inside the magnetosphere.
We then evaluated n, the numbers of cases for which •: had values in l-rain bins. Figure 2 shows the fraction of the cases (n/N) as a function of the inter-FTE interval •: from the ISEE data set described above. The mean value of this distribution is <x'> = 8 min, very similar to the mean recurrence time found by Rijnbeek et al. [1984] . However, the distribution is highly skewed, with the lower decile being just 1.5 rain and the upper decile being 18.5 min. The mode value of the distribution is 3 min. We note that this form of distribution is also inherent in the scatter plot of a smaller set of FTE signatures presented by Elphic [ 1990] . It can be seen that the mean value of the intervals (8 rain) is not marked by any significant peak in the distribution.
Matching the whole of this distribution gives us a potentially more stringent test of any putative ionospheric FTE signature than just checking that the mean repetition period is 8 min. 
CONCLUSIONS
The distribution of recurrence periods of magnetopause FTEs is highly skewed, with a mode value of 3 min, a lower deci!e of 1.5 min and an upper decile of 18.5 min. There is no signdicant peak in the distribution at the average value of 8 min, suggesting that FTEs are not really quasi-periodic, but rather they are part of a wider spectrum of reconnection rate variations. This distribution must be matched to that of any repetitive variations in the dayside auroral ionosphere if that phenomenon is to be associated with the magnetopause FTE signatures, although the various detection methods and thresholds will cause differences.
The shape of the distribution does not suggest that the 8 min average periodicity of FTEs reflects a natural oscillation period of the magnetosphere-ionosphere system. Using a simple hypothesis, namely that IMF Bz less than a certain threshold causes an FTE, and LMF consistently above this threshold results in the inter-FTE interval, we see that the statistics of IMF variability are not inconsistent with the variations in reconnection rate being caused by variations in the IMF B• component.
This suggestion is very difficult to confirm using simultaneous data from the upstream solar wind and at the dayside magnetopause, because prediction of the propagation delay from the IMF monitor (S3 in Figure 1) to the X line (X), and the subsequent travel time of the FTE from the X line to the magnetopause satellite (S1 or S2) is open to considerable uncertainties. Not least of these is because we do not know exactly where the X line is situated. Other uncertainties arise from the orientation of the IMF variations in interplanetary space and the position of the IMF monitor, the variability of the position of the bow shock, and the variation of the plasma speed along the magnetopause. Similar, but less severe limitations would afflict a similar study using magnetosheath data. The problem in this latter case is that the passage of the FTE may locally mask any signature in the magnetosheath B L component.
